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Public Health’s Response to a Changed World: September 11, 
Biological Terrorism, and the Development of an 
Environmental Health Tracking Network
| Susan West Marmagas, MPH, Laura Rasar King, MPH, CHES, and Michelle G. Chuk, MPH

Historically, the importance of
public health has often been rec-
ognized during or as a result of
major tragedy. The attacks that
occurred in the United States in
2001 are no exception.

These events have raised
awareness of our vulnerability
and the need for emergency pre-
paredness, the need for a flexi-
ble and sustainable public health
infrastructure, and the impor-

tance of linkages between envi-
ronmental exposures and health
outcomes.

The authors encourage the
public health community, along
with policymakers, to develop a
national environmental health
tracking system that can improve
our overall public health capac-
ity and prepare us to investigate
the critical issues of the day,
whether they be emerging infec-

tious diseases, terrorist attacks,
or chronic illnesses.

IN LIGHT OF THE TRAGEDY
that occurred in our country on
September 11, 2001, and the
subsequent bioterrorist attacks in
October and November of that
year, the public health commu-
nity has been forced to step back
and reassess its priorities. What

teachable moment can we glean
from the emotional and physical
devastation that the country
faced? What insights can we as a
public health community share
with the nation from our unique
perspective? The events of 2001
have done more than heighten
our individual and community
state of awareness; they have
raised the importance of public
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health and emergency prepared-
ness to a new level.

FROM TRAGEDY TO
ACTION

Throughout history, tragedy
has increased people’s recogni-
tion of public health. An example
is the case of a chemical spill of
historic proportions that occurred
at the Union Carbide plant in
Bhopal, India, on December 3,
1984, leading to 2000 casualties
and more than 100000 injuries.1

Current statistics now estimate
the resulting death toll at 20000
people over the last 17 years. In
addition, it is predicted that the
event will have long-term ad-
verse effects, in terms of ill
health and disability, on more
than 50000 people.2 This disas-
ter was the impetus for passage
of the Emergency Planning and
Right to Know Act of 1986 (Pub
L No. 99-499), legislation that
demonstrated the importance of
planning for a possible disaster in
the United States.

Similarly, a mine explosion
and subsequent fires in Farming-
ton, WV, in 1968 resulted in the
deaths of 78 miners and led to
the establishment of the Federal
Coal Mine Health and Safety Act
of 1969 (Pub L No. 91-173).3

This act required that all mines
have an annual inspection and
that underground coal mines
have 4 yearly inspections; in ad-
dition, it established mandatory
fines for violations and allowed
for the closure of mines due to
imminent danger. Finally, this
legislation led to the adoption of
important health standards, in-
cluding benefits for miners dis-

abled as a result of black lung
disease, thus improving safety for
all miners.3

These and other lessons from
the past have resulted in vastly
improved US health and safety
policies. In the same way, it is
important that we use what we
have learned from the Septem-
ber 11 disaster and the subse-
quent anthrax attacks to improve
our public health policy, in
preparation both for imminent
disaster and, most important, for
the everyday needs and services
that public health must provide.

ENVIRONMENT AND
PUBLIC HEALTH
INFRASTRUCTURE

Now that we have mapped the
human genome and studied indi-
vidual and social behavior,
searching for the solutions to dis-
ease and disability, it is becom-
ing clearer that the etiology of
many diseases is truly multifacto-
rial, and one of the factors that
cannot be ignored is the exter-
nal environment. For example,
tremendous strides have been
made in understanding cancer
and the factors that increase can-
cer risk. It is now known that
most cancers (as well as a vari-
ety of other chronic diseases) are
associated with external—or
environmental—factors, including
tobacco and alcohol use, nutri-
tion, physical activity, and chem-
ical exposures, with minor con-
tributions from inherited genetic
mutations.4,5

Numerous experimental, labo-
ratory, and epidemiological stud-
ies conducted over the past sev-
eral years have linked high

concentrations of known air pol-
lutants to respiratory health
problems, and a simple social ex-
periment reinforced this relation-
ship: during the 1996 Olympic
Games in Atlanta, efforts to re-
duce downtown traffic conges-
tion, especially during the morn-
ing, were associated with
prolonged reductions in ozone
pollution and a 41% decrease in
rates of childhood asthma events
requiring emergency care or hos-
pitalization.6 This example illus-
trates that significant improve-
ments can be made over a very
short period of time, but it also
raises an important question.
What kind of damage can be
done over a short period of expo-
sure to environmental contami-
nants such as those that the res-
cue and cleanup workers faced
in the days following the World
Trade Center collapse?

The events of September 11
have elevated the connection be-
tween environment and health to
a new level. In recognition of this
important connection, funds have
been directed to researchers and
communities to conduct studies
that will help us better under-
stand overall health outcomes.
Congress has appropriated $12
million to study health outcomes
among firefighters involved in
the rescue efforts at the World
Trade Center site. In addition, an
array of studies are under way to
evaluate health concerns related
to being present in lower Man-
hattan on the day of the attacks,
as well as to ascertain health-
related effects on the residents of
that area. However, these health
concerns are not limited to the
World Trade Center site; rather,

they are relevant to the broader
issue of how everyday environ-
mental exposures affect our
health.

The anthrax attacks that oc-
curred in October and Novem-
ber of 2001 provided similar
wakeup calls. Although emer-
gency response plans were in
place in some areas, medical ex-
perts had previously misjudged
the difficulty that doctors might
face in diagnosing inhalation an-
thrax because each case in-
volved such varied symptoms.
The anthrax attacks and other
recent threats have strained the
abilities and resources of the
Centers for Disease Control and
Prevention (CDC) and state and
local health departments to
react effectively. For example, as
a nation, we were unable to pre-
pare an effective risk communi-
cation strategy after the anthrax
events that could alleviate na-
tionwide panic, and we were un-
prepared for the volume of labo-
ratory samples that had to be
processed. What does this mean
for our nation’s capacity and
ability to handle a more wide-
spread attack?

The anthrax attacks exemplify
the need for a comprehensive
and effective public health infra-
structure that has the ability to
address any type of emergency.
Before the attacks, in a March
2001 congressional hearing,
CDC proposed a major national
initiative linking partners at the
local, state, and federal levels to
address critical gaps in health
care workforce capacity and
competency, information and
data systems, and organizational
capacities of local and state
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health departments and laborato-
ries.7 Unfortunately, it was not
until December of 2001 that
Congress allocated significant
funding for this initiative. These
funds included $1 billion for
state and local preparedness,
$918 million of which was allo-
cated to CDC for state and local
health departments to upgrade
their ability to react to bioterror-
ism and other public health
emergencies.8

Such plans are not new. Led
by senators Kennedy and Frist,
Congress passed a bill in Octo-
ber of 2000, the Public Health
Threats and Emergencies Act
(Pub L No. 106-505), directing
the Public Health Service to
take appropriate action in re-
sponding to or investigating the
cause, treatment, or prevention
of a disease that might present a
public health emergency. In ad-
dition, the bill required the sec-
retary of health and human ser-
vices to establish a working
group focused on preparedness
and readiness for the medical
and public health effects of a
bioterrorist attack. Unfortu-
nately, this legislation was not
perceived as a national priority
until the events of 2001.

While investments such as
those just described represent an
important start, public health in-
frastructure needs a long-term
commitment well beyond a nar-
row focus on terrorism. Collabo-
ration and communication at the
federal, state, and local levels are
cornerstones for enhancing our
infrastructure’s ability to handle
unexpected as well as “tradi-
tional” public health emergen-
cies. Although emergency public

health has always been a public
health activity, it is now a prior-
ity, one that must include prepar-
ing, planning, tracking, and re-
sponding to all public health
threats.

It is important to link our
pressing public health prepared-
ness needs with the growing na-
tional concern regarding rising
rates of chronic diseases that
may have links to the environ-
ments in which we live. For ex-
ample, Libby, a small town in
northwestern Montana, has
watched for decades as many of
its residents have fallen ill with
fatal respiratory diseases. The
town gained national attention
in the 1990s when it was found
that the deaths were due, in
part, to illnesses caused by the
vermiculite mine that was the
town’s largest employer from
the 1920s to 1990.9 The mine
was also releasing large amounts
of tremolite, a natural, highly
toxic form of asbestos. Although
decades typically pass before as-
bestos exposure ultimately re-
sults in chronic illness, Libby
has already seen its fair share of
mortality and morbidity, with
more than 200 people dead
from diseases connected to as-
bestos-tainted vermiculite and
reports indicating that more
than 400 additional residents
are suffering from asbestos-re-
lated diseases such as asbestosis,
cancer, and emphysema.9 Track-
ing the steadily rising rates of
chronic disease in this commu-
nity would have alerted health
officials to the potential problem
much earlier and allowed a
proactive rather than reactive
intervention.

CHRONIC DISEASE AND
PUBLIC HEALTH
INFRASTRUCTURE

Currently, chronic diseases
are the leading cause of death
and disability in the United
States. In the past, the primary
cause of morbidity and mortality
was naturally occurring infec-
tious diseases, but scientific
advances in immunology and
bacteriology, along with im-
provements in sanitation, have
largely deterred these wide-
spread epidemics and increased
life expectancy significantly. In
1900, life expectancy was 47
years on average; men can now
expect to live to 74 years, and
women to 80 years.10

Of course, as some problems
are solved, others emerge. As
people live longer, they are af-
fected by many other factors that
may contribute to disease, in-
cluding lifestyle factors such as
dietary choices, exercise fre-
quency, and tobacco use; envi-
ronmental exposures, including
those occurring at workplaces;
and the natural aging process.
These factors, either alone or in
combination, contribute to an
array of chronic diseases.

One hundred million Ameri-
cans live with chronic illness
each year. Chronic diseases cause
70% to 80% of deaths annually,
and the costs associated with
these diseases (e.g., in terms of
lost productivity) total $750 bil-
lion per year.11 Chronic diseases
must be addressed with the same
vigor with which we address
bioterrorism or emerging infec-
tious diseases. However, the
United States does not currently

have a method of tracking
chronic diseases similar to that
used to track the occurrence of
infectious diseases. Nor do we
have sufficient mechanisms to
evaluate the strength of the con-
nection between the environ-
ment and chronic illness.

AN INTEGRATED
RESPONSE: THE NEED
FOR ENVIRONMENTAL
HEALTH TRACKING

So what is the solution that
can assist us in comprehensively
understanding the linkages be-
tween health and environmental
exposures and help us prepare
our nation for handling public
health emergencies? The Nation-
wide Environmental Health
Tracking Network is part of the
potential solution. This network,
based on an original concept pro-
posed by the Pew Environmental
Health Commission in September
2000, is designed to link the
tracking of environmental expo-
sures, biomonitoring of the pres-
ence of chemicals in humans,
and data on chronic diseases to
improve the nation’s prevention
efforts. When this network is
fully operational, it will comprise
5 key components9:

• national baseline tracking of
certain diseases and exposures,
through the use and enhance-
ment of existing systems as well
as the development of new ones
as necessary
• a nationwide early warning sys-
tem for acute environmental
health threats, including heavy
metal (e.g., lead) and pesticide
poisonings
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• state pilot tracking programs
designed to test diseases, expo-
sures, and approaches for na-
tional tracking that match state
and local needs and concerns
• enhanced federal investigative
response capability in terms of
increased personnel available to
respond to urgent needs as well
as increased training of these
personnel in the area of chronic
diseases
• links to affected communities
that can use the information to
effect change and expanded re-
search programs that will eluci-
date connections between envi-
ronment and human health

Both the case of Libby, Mont,
and the anthrax events highlight
real-world health crises that
could have been better under-
stood or more quickly recognized
had a system been in place to
track and monitor levels of dis-
ease and search for unusual pat-
terns and anomalies. The Nation-
wide Environmental Health
Tracking Network received its
initial year of funding in fiscal
year 2002 through CDC. When
the network is fully operational
(at an estimated cost of $275
million annually, only a small
fraction of the cost associated
with chronic diseases in the
United States), it will build the
capacity of federal, state, and
local public health personnel to
investigate and intervene in the
growing problem of chronic dis-
eases, focusing specifically on the
role of the external environment.
Funds were allocated in Septem-
ber 2002 to establish pilot proj-
ects in 17 states and 3 large
cities and to develop centers of

excellence at 3 leading schools of
public health. With this compre-
hensive network in place, the
public health system will be able
to identify populations at risk
and respond to outbreaks, clus-
ters, and emerging threats,
whether accidental or inten-
tional; establish or refute rela-
tionships between environmental
hazards and disease; guide inter-
vention strategies, including life-
style improvements; and track
progress toward achieving a
healthier nation.9

DUAL-FUNCTION
SYSTEMS

As the public, policymakers,
and the medical and public
health communities prepare to
invest the additional resources
appropriated to combat bioter-
rorism, it is critical that public
health systems are developed
and enhanced to be dual-function
systems. Dual-function systems
recognize that the same resources
and skill sets are necessary
whether the focus of investiga-
tion is an emerging or reemerg-
ing infectious disease, a terrorist
attack, or a community cluster
of chronic diseases. Although
bioterrorism is currently one of
the country’s most pressing con-
cerns, we hope that it will not al-
ways be an imminent threat.
Eventually the urgency will fade,
and the public health system will
be left to cope with its contin-
ued, everyday problems.

Efforts are under way in the
both the Senate and the House
of Representatives to enhance
federal, state, and local public
health systems, and the voice of

the public health community is
essential to ensuring the success
of such efforts. Congress made
progress in this area in fiscal year
2002, increasing funding for
public health infrastructure and
passing the Nationwide Health
Tracking Act (HR 4061, §2054);
however, there is still a long way
to go. Significant deficiencies
continue to exist in terms of tech-
nological resources, training of
personnel, laboratory sophistica-
tion and upkeep, and the overall
resources necessary to perform
essential public health functions.

Now that there is a critical op-
portunity to rebuild the public
health infrastructure, the chal-
lenge is to allocate the resources
in such a way that systems are
both flexible and sustainable.
Systems must be flexible so that
they collect and compile health
data of all types. It is important
that investments made now to
strengthen the infrastructure are
sustainable. While emergency
and bioterrorism preparedness
are important and noble causes,
it is absolutely critical not to lose
sight of the overall function and
focus of public health to prevent
disease and disability in as many
people as possible.

There are numerous lessons
that the public health community
can learn from the events of
2001. Our vulnerability as a na-
tion demands that we place pub-
lic health at “center stage” and
build the capacity to address not
only emergency preparedness
but also the long-term health of
the American people by tackling
chronic disease. Now is the time
for us, the public health voices of
America, to support and bring to

fruition a strong and effective en-
vironmental health tracking net-
work. We must ask ourselves:
What are the steps that we can
take today to improve the health
of both the present generation
and future generations?
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A system designed to rapidly
identify an infectious disease out-
break or bioterrorism attack and
provide important demographic
and geographic information is
lacking in most health depart-
ments nationwide. 

The Department of Defense
Global Emerging Infections Sys-
tem sponsored a meeting and
workshop in May 2000 in which
participants discussed prototype
systems and developed recom-
mendations for new surveillance
systems. The authors provide a
summary of the group’s findings,
including expectations and rec-
ommendations for new surveil-
lance systems. 

The consensus of the group
was that a nationally led effort
in developing health indicator
surveillance methods is needed
to promote effective, innovative
systems.

IN LIGHT OF RECENT TRAGIC
events, including the deliberate

use of a biological organism to
cause disease and death among
unsuspecting victims, the need is
paramount to improve public
health capabilities in the United
States, especially the ability to
rapidly detect and respond to un-
usual disease events. These
events have highlighted our lack
of preparedness for biological at-
tacks as well as naturally occur-
ring disease outbreaks.1–3

One of the primary goals of
public health is to prevent dis-
ease in a community. To best pre-
vent disease, knowledge of exist-
ing disease rates, risk factors, and
the effectiveness of preventive
measures is necessary. The first
step in gaining this knowledge is
a working surveillance system
that rapidly allows public health
practitioners to know the health
status of the community. Indeed,
public health surveillance is a
core element of public health

practice. Unfortunately, most in-
fectious disease surveillance sys-
tems are passive and rely on
practitioners voluntarily report-
ing to the public health system,4

and they are often not suffi-
ciently sensitive or timely to be
of great value in terms of con-
trolling outbreaks.

In addition to earlier detection
of events, surveillance systems
are essential for focusing limited
response assets and providing
evidence-based information to
governmental risk communica-
tors. Lessons learned from a
May 2000 bioterrorism re-
sponse exercise conducted in
Denver, which involved top gov-
ernment officials, illustrate these
needs.2 Officials interviewed
after the exercise noted the need
for information systems that
could “deliver real-time data
showing the number and loca-
tions of persons with the specific

illness in the affected area” and
that “allow rapid collection and
analysis of patient epidemiologi-
cal information to determine
source(s) of exposure to an
agent.”4 In the face of these im-
peratives, plans to improve pub-
lic health capabilities to identify
and address such disease emer-
gencies must include determin-
ing how surveillance systems can
be made more timely, flexible,
and sensitive without overly
compromising other aspects of
quality.

To share experiences, avoid
costly mistakes, and foster effi-
cient progress toward the objec-
tive of creating innovative, re-
sponsive surveillance systems,
the Department of Defense’s
Global Emerging Infections Sys-
tem sponsored a meeting in May
2000 that focused on 3 areas:
(1) identifying surveillance sys-
tem needs, (2) examining exist-


